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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - (b) the invention was patented or described in a printed 
publication in this or a foreign country or in public use or on sale in this country, more than one year prior to 
the date of application for patent in the United States. 

Claims 1, 3, and 10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Quek et al. (U.S. 6,417,056). 

Regarding claim 1, Quek et al. teaches a method of manufacturing a 
semiconductor device, comprising the steps of forming a gate electrode on a silicon 
substrate (column 2, lines 60-65; 20 in Fig. 1); forming first spacers on side surfaces of 
the gate electrodes, respectively (column 3, lines 4-5; 24 in Fig. 2); chipping off the 
surface of the silicon substrate with the gate electrode and the first spacers as masks to 
thereby form steplike portions at positions adjacent to base portions of the first spacers 
(column 3, lines 39-50; Fig. 7); forming second spacers at the steplike portions 
respectively (column 3, lines 64-65; 42 in Fig. 10); and forming silicides on the silicon 
substrate with the first spacers and the second spacers as masks (column 3, line 66 - 
column 4, line 11; Fig. 11). 

Regarding claim 3, Quek et al. teaches the method according to claim 1, and 
further teaches that the steplike portions are respectively formed to have surfaces 
vertical to the surface of the silicon substrate (Fig. 8). 
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Regarding claim 10, Quek et al. teaches the method according to claim 1, and 
further teaches that the second spacers are formed of an oxide film (column 3, lines 64- 
65). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Quek et al. (U.S. 6,417,056) in view of Wolf et al. {Silicon Processing for the VLSI Era, 
Vol. 1 , second edition, 2000). 

Regarding claims 6 and 7, Quek et al. teaches the method according to claim 1 
(note 35 U.S.C. 102(b) rejection above), and further teaches that the formation of the 
silicides is done by depositing a metal on the surface of the silicon substrate and 
effecting heat treatment thereon, wherein the metal is cobalt (column 4, lines 1-11). 
Quek et al. is silent, however, regarding the manner in which the cobalt is deposited. 

Wolf et al. teaches that sputtering is a commonly accepted method of depositing 
cobalt for silicide formation, and offers the advantages of films deposited with uniform 
thickness over large wafers and film thickness control during deposition (pg. 438, 
section 1 1 .2 and pg. 483, section 1 1 .9). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to manufacture the semiconductor device according to the 
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method taught by Quek et al. and claim 1, and further form the silicide by depositing 
cobalt on the surface of the silicon substrate and effecting heat treatment (also taught 
by Quek et al.), and deposit the cobalt by sputtering, as taught by Wolf et al. The 
motivation for doing so at the time of the invention would have been because sputtering 
produces films with uniform thickness over large wafers and offers good film thickness 
control during deposition, as expressly taught by Wolf et al. 

Claim 8 is rejected under 35 U.S.C. 103(a) as being unpatentable over Quek et 
al. (U.S. 6,417,056) in view of Akasaka et al. (U.S. 6,893,980). 

Regarding claim 8, Quek et al. teaches the method according to claim 1 (note 35 
U.S.C. 102(b) rejection above), but does not teach that the gate electrode is formed of a 
polysilicon layer located on a gate oxide film, a tungsten layer located on the polysilicon 
layer, and a silicon nitride film located on the tungsten layer. 

Akasaka et al. teaches a gate electrode formed of a polysilicon layer (16 in Fig. 
4A) located on a gate oxide film (15 in Fig. 4A), a tungsten layer (18 in Fig. 4A) located 
on the polysilicon layer, and a silicon nitride film (20 in Fig. 4A) located on the tungsten 
layer (column 8, lines 9-17). The gate electrode formation taught by Akasaka et al. 
provides a gate electrode wiring that is protected from deterioration (column 2, lines 28- 
31). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to form a semiconductor device according to the method taught 
by Quek et al. and claim 1, and further form the gate electrode from a polysilicon layer 
located on a gate oxide film, a tungsten layer located on the polysilicon layer, and a 
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silicon nitride film located on the tungsten layer, as taught by Akasaka et al. The 
motivation for doing so at the time of the invention would have been to provide a gate 
electrode wiring that is protected from deterioration, as expressly taught by Akasaka et 
al. 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Quek et 
al. (U.S. 6,417,056) in view of Besser et al. (U.S. 6,372,673). 

Regarding claim 9, Quek et al. teaches the method according to claim 1 (note 35 
U.S.C. 102(b) rejection above). Quek et al. does not teach that a sidewall oxide film is 
formed on each side surface of the gate electrode and each first spacer is formed 
thereon. 

Besser et al. teaches a method of forming a sidewall oxide film (7 in Fig. 1) on 
each side surface of a gate electrode (2 in Fig. 1) and forming spacers (8 in Fig. 1) on 
the oxide film. The oxide film acts as a buffer layer (column 3, lines 16-24). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to manufacture a semiconductor device as taught by Quek et al. 
and claim 1, and further form an sidewall oxide film on each side surface of the gate 
electrode and then form spacers on the sidewall oxide film, as taught by Besser et al. 
The motivation for doing so at the time of the invention would have been to provide a 
buffer layer, as expressly taught by Besser et al. 
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Allowable Subject Matter 

Claims 2, 4, 5, and 1 1 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 

matter: 

Prior art does not teach or suggest, in combination with the other claimed 
limitations, forming steplike portions that have upward or downward slanting surfaces or 
curved surfaces convex to the gate electrode. 

Prior art also does not teach or suggest, in combination with the other claimed 
limitations, forming the second spacers by forming an oxide film covering the surface of 
the silicon substrate and thereafter covering portions of the substrate other than the 
device region with a resist pattern, and anisotropically etching the oxide film. Quek et al. 
teaches the opposite approach— forming an oxide film covering the surface of the 
substrate except the gate electrode, covering the gate electrode and spacer regions 
with photoresist, and then etching the second sidewall spacers (see Figs. 4-10). There 
is no motivation to combine this reference with other relevant prior art to arrive at the 
approach taught in claim 11. 
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Conclusion 



The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. Yeap et al. (U.S. 2003/0181028) teaches a method of forming a 
gate oxide on a silicon substrate, forming first spacers on side surfaces of the gate 
electrode, forming a recess in the silicon substrate by over-etching during the formation 
of the first spacers, forming second spacers in the recesses, and forming silicides. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Heather A. Doty, whose telephone number is 571-272- 
8429. The examiner can normally be reached on M-F, 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr., can be reached at 571-272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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